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344 SPONTANEOUS WEIGHT CHANGE AND THE RISK FOR
TOTAL HIP REPLACEMENT
H. Apold1, H. Meyer2, L. Nordsletten1, B. Espehaug3, L. Havelin3,
G. Flugsrud4. 1Orthopedic Department, Ulleva˚l University Hospital, Oslo,
NORWAY, 2Department for preventive medicine and epidemiology,
University of Oslo, Oslo, NORWAY, 3The Norwegian Arthroplasty
Register, Orthopedic department, Haukeland University Hospital,
Bergen, NORWAY, 4Orthopedic department, Ulleva˚l University Hospital,
Oslo, NORWAY
Purpose: Osteoarthritis (OA) of the hip causes the individual pain and
disability, and is a challenge to health care providers. Weight reduction
has provided pain relief in symptomatic knee OA, and it has been
associated with lower risk of knee OA later in life. There are not many
studies on the effect of weight change on the risk for later OA of the hip.
An earlier study found no effect of spontaneous weight change between
the age of 34 and 47 years on the risk for needing an arthroplasty of
the hip later in life. Other data imply that obesity at a young age is more
damaging to the hip joint than obesity later in life. In this study however
each participant was only weighted once.
The aim of the present study was to investigate the effect of spontaneous
weight change between the age of 21 and 41 years on the risk for later
OA of the hip using total hip replacement as an endpoint and marker of
severe OA.
Methods: Health surveys performed in Norway by the National Health
Screening Service measured weight and height twice in a population of
196 283 individuals (91 708 men, 104 575 women). By using the 11-digit
personal identiﬁcation code we matched these records with data from the
Norwegian Arthroplasty Register. Information about death and emigration
was collected from the Norwegian Registry of Vital Statistics. As a
measure of change in stature we calculated change in BMI per year. The
cohort was divided into quartiles and we compared the different quartiles
of BMI change per year. The analyses were performed using the Cox
proportional hazard regression method, stratifying on sex and adjusting
for age, BMI and body height at the ﬁrst screening. The participants who
received a prosthesis for other reasons than primary OA (n = 773) and
those who died or emigrated (n = 7177) during follow up were censored,
the majority of the participants were censored at the end of follow up
(n = 179 022).
Results: The study group included 90 302 men and 103 405 woman. The
mean age at the ﬁrst screening was 21 years, at the second screening
41 years. The mean time span between the screenings was 19 years; the
mean increase in BMI in this period was 3.1 kg/m2 for men and 2.1 kg/m2
for women. The mean age at start of follow up was 46 years. During
follow up 1272 individuals recieved their ﬁrst total hip replacement due to
primary OA. The mean BMI change per year for men was 0.15 kg/m2/year
(SD 0.13, range −1.52−2.18). For women the mean BMI change per
year was 0.11 kg/m2/year (SD 0.17, range −3.26−2.43). Men with the
highest BMI increase per year had a relative risk for undergoing hip
arthroplasty of 1.5 compared to men with the lowest BMI increase per
year, the corresponding relative risk for women was 1.6 (Table 1). When
analyzing the change in BMI per year as a continuous variable we found
a relative risk of 2.4 per kg/m2/year (95% CI 1.2−4.5) for men and 2.2
per kg/m2/year for women (95% CI 1.5−3.1).
Table 1
Women Men
BMI change per year
(kg/m2/year)
RR 95%CI BMI change per year
(kg/m2/year)
RR 95%CI
0.07 1 0.01 1
0.07−0.15 1.3 (1.0−1.5) 0.01−0.10 1.0 (0.8−1.3)
0.15−0.23 1.2 (1.0−1.5) 0.10−0.19 1.3 (1.0−1.6)
0.23 1.6 (1.3−1.9) 0.19 1.5 (1.2−2.0)
Conclusions: Spontaneous weight change between the age of 21 and
41 years does increase the risk for needing an arthroplasty of the hip later
in life. Earlier results have not shown an effect of weight change between
the age of 35 and 47, and this may imply that spontaneous weight
gain in the young adult is more damaging to the joint than spontaneous
weight gain in the middle aged. This accentuates the need for intervention
studies assessing the effect on later hip OA of preventing weight gain in
young adults.
345 THE PREVALENCE OF CHONDROCALCINOSIS IN THE
ELDERLY KOREAN COMMUNITY RESIDENTS AND ITS
ASSOCIATION WITH KNEE OSTEOARTHRITIS
H.A. Kim1, C-K. Chung2, S. Kim1, I. Kim1, Y.I. Seo1. 1Hallym University
Sacred Heart Hospital, Anyang, REPUBLIC OF KOREA, 2Seoul
National University Hospital, Seoul, REPUBLIC OF KOREA
Purpose: The aim of this study was to estimate the prevalence of
chondrocalcinosis (CC) in the elderly Korean community residents and
to investigate the association between CC and osteoarthritis (OA).
Methods: The study subjects included 773 residents in 2 rural areas
(Ansan and Chunchun) in South Korea. Baseline demographic charac-
teristics including age, level of education, and comorbidity were obtained.
Standardized anteroposterior knee radiography was performed in all
subjects and wrist radiography in Ansan residents (210 subjects). Knee
radiographs were graded according to Kellgren-Lawrence (K-L) grade,
and OA was deﬁned as K-L grade 2. Western Ontario McMaster
(WOMAC) index questionnaire for evaluation of knee symptoms were
also obtained.
Results: Mean age of the subjects was 69 years (range 48−87) and
46.2% was men. The prevalence of CC was 4% (3.1% in male, 4.8% in
female). Mean age of subjects with CC was 73 years and its prevalence
showed a strong association with age rising from 0% in the group less
than 65 to 14.5% in those 75 years or older. Among 210 subjects
evaluated, none had CC in the wrist joint. CC was bilateral in 66.7%.
Prevalence of knee OA in this cohort was 37.8%. CC was present in
5.2% and 2.9% of knee OA and non-OA subjects, respectively, and it was
not signiﬁcantly associated with presence of OA. CC was signiﬁcantly
related with age (p = 0.002), but it was not associated with severity of
OA according to K-L grade (p = 0.444). Other factors including sex, body
mass index and knee pain were not signiﬁcantly correlated with CC.
Conclusions: Our results shows that the prevalence of knee CC is low
in elderly Koreans compared to that previously reported in Caucasians.
While CC signiﬁcantly increased with age, CC was not associated with
the presence of OA or its radiographic severity.
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D. Waciakowski1, K. Karpas1, Z. Waciakowski2. 1University Hospital
Hradec Kralove, Czech Republic, Hradec Kralove, CZECH REPUBLIC,
26th Field Hospital, Olomouc, CZECH REPUBLIC
Purpose: Arthritis is common disease, which is increasing with age.
Multiple factors to development of arthritis, but analogous subjective
symptoms of the patients.
Epidemiologic study of knee problems of Czech population to ﬁnd out the
number of subjective problems of gonarthritis, to ﬁnd out the number of
risk factors, differences between sex and age in the population.
Methods: Anonymous questionnaire method was used. We asked of
subjective symptoms of gonarthritis, BMI, sex, age, problems with other
joint area and risk factors such as number of operations and injuries. We
divided population according age into decades: 21−30 y, 31−40 y, 41−50 y,
51−60 y, 61−70 y and over 71 y. In every decade we evaluated 200
questionnaires, total 1200 respondents. Study took place outside hospital
in state ofﬁce to minimize inﬂuence of co-morbidity and to randomize
study. State ofﬁce is connecting people for identity cards independently
of their sex, age, morbidity.
Results: Majority of population including young population has some-
times mild problems with knees. Increasing of the subjective symptoms
of arthritis is in decade 51−60 y, next increase is in decade 61−70 y and
stay constant for every older population. In the middle aged decades
31−40 y, 41−50 y and 51−60 y is difference in MOAK and POAK symptoms
between male and female, there is no differences in sex over 61 y
old respondents. High BMI in every decades, but especially in young
decades. Younger respondents have high number of injuries of the knee
and operations. With age is increasing number of problems with other
joint.
Conclusions: Population over 51 year has signiﬁcantly increasing num-
ber of symptomatic gonarthritis. Population over 71 year has same
number of problems like previous decade, but this population do not
connect their activity with their quality of life. Symptoms of arthritis are for
them more acceptable. There is no signiﬁcant differences in sex between
MOAK and POAK in population over 61 y. Every decades have high
BMI, higher than healthy recomendations, Czech population has the 2nd
highest BMI in EU. There is increase in other risk factors – number of
injuries and number of operations. If we are count it with growing old of
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the EU population, we can say that arthritis of the knee will be in increase
and will be affecting more quality of life and health costs in the future.
347 COMORBIDITY OF LUMBER SPINAL SPONDYLOSIS IN
PATIENTS WITH END-STAGE KNEE OR HIP OSTEOARTHRITS
T. Sasho1, T. Moriya1, H. Tsuruoka1, K. Nakagawa1, Y. Wada2.
1Graduate School of Medicine, Chiba University, Chiba, JAPAN, 2Chiba
Medical Center, Teikyo University, Ichihara, JAPAN
Purpose: Osteoarthritis of the knee (knee OA) is one of the most
common joint diseases in the aged society. As for principle causes of
knee OA, not only local factors such as abnormal mechanical stress
and alignment, but also systemic factors including genetic background
have been proposed. Thus, osteoarthritic changes of other joints along
with knee OA are typical and the idea of generalized OA is widely
accepted. Lumbar spondylosis (LS) is another common disease with
degenerative intervertebral discs that are consisted with cartilage tissue.
So comorbidity of degenerative spine and articular cartilage is readily
understood. Hip-spine syndrome might be one of those and local factors
have been considered much than systemic factors. Spino-pelvic mal-
alignment potentially induces hip OA in LS patients and vise versa, so
they affect strongly each other. However there are no obvious hypothe-
ses which referred to correlation between the knee OA and LS, which
potentially affect each other through possibly local or systemic factors.
Thus, we hypothesized that knee OA patients have high percent of LS
but that they have low severity LS compared with hip OA patients. The
aim of this study was to investigate the epidemiologic correlation of the
knee OA and hip OA with LS, and to clarify the differences among them.
Methods: The research was conducted in the Chiba University Hospital,
from March 2006 to March 2008. All the patients had dnd-stage degener-
ative change on the knee joint or the hip joint with grade 3−4 of Kellgren-
Lawrence OA classiﬁcation, and needed either total knee arthroplasty or
total hip arthroplasty. Knee OA group (KOA) were consisted of 20 patients
(17 female, 3 male) with average age of 70.6±4.6 y/o and hip OA group
(HOA) were consisted of 17 patients (13 female, 4 male) with average age
of 69.1±5.3 y/o. Parameters measured in this study were severity of the
osteophytes formation in vertebral bodies on antero-posterior radiographs
of the lumbar spine employing Nathan’s classiﬁcation, and the decrease
of intervertebral disc height on lateral radiographs of the lumbar spine
employing 4-points scale classiﬁcation, where grade 1: intact, grade 2:
0−50% loss of height, grade 3: more than 50% loss of height; and grade 4:
union or no space. Parameters were compared between the two groups.
Results: The osteophytes formation was signiﬁcantly greater in KOA
(18.2±4.0 on Nathan’s classiﬁcation) compared with HOA (14.7±3.3;
p< 0.01). Furthermore, the disc height in KOA was signiﬁcantly decreased
compared with HOA (p< 0.005). However, the distribution of the disc level,
in which these deformities were observed, did not show any signiﬁcant
differences.
In hip-spine syndrome, hip lesion and lumbar spinal lesion contribute to
each other mainly through mechanical factors because they locate next
to each other. On the other hand, there are few reports which refer to the
contribution of both KOA and LS. As mechanical alteration of the knee
joints dose not affect directly lumber spine because hip joints intervene.
More of systemic factors than local factors appear to contribute to this
correlation. Articular cartilage and intervertebral disc was consisted with
chondrocytes and abundant extracellular matrix (ECM). Common com-
ponents of articular cartilage and intervertebral disc might be important
in the development of degenerative changes of both structures.
Conclusions: Knee OA patients showed severer lumbar spondylosis and
degenerative changes of intervertebral disc than hip OA patients. The
present paper suggests that systemic factors contribute much than biome-
chanical factors in the development of knee OA and lumbar spondylosis.
348 VARUS AND VALGUS MALALIGNMENT AND INCIDENT AND
PROGRESSIVE KNEE OSTEOARTHRITIS (OA) IN MOST
(MULTICENTER OSTEOARTHRITIS STUDY)
L. Sharma1, J. Song1, D. Dunlop1, D. Felson2, J. Torner3, N. Segal3,
C.E. Lewis4, J. Lynch5, D.V. Cooke6, J. Hietpas5, M. Nevitt5.
1Northwestern University, Chicago, IL, USA, 2Boston University, Boston,
MA, USA, 3University of Iowa, Iowa City, IA, USA, 4University of
Alabama, Birmingham, AL, USA, 5UCSF, San Francisco, CA, USA,
6Queens University, Kingston, ON, CANADA
Purpose: Varus and valgus malalignment increase, respectively, medial
and lateral tibiofemoral load. Malalignment was associated with a greater
likelihood of tibiofemoral OA progression in previous studies; an effect
on risk of incident OA is less certain. We tested whether malalignment
increases the risk of incident and progressive radiographic tibiofemoral
OA.
Methods: MOST participants have or are at risk for knee OA. In all
participants, full-limb x-ray to measure alignment was acquired at baseline
and ﬁxed ﬂexion knee x-rays at baseline and 30 months. Varus malalign-
ment was deﬁned as  178º (hip-knee-ankle angle) and valgus as 
182º. Using logistic regression and GEE, we examined in knees without
OA at baseline (K/L< 2) the association of baseline malalignment (varus
and valgus as above, and severity) and incident OA ( K/L 2) between
baseline and 30 months. We examined in knees with baseline OA the
association of baseline malalignment and baseline-to-30 month progres-
sion (by medial and lateral joint space grade worsening), excluding knees
that could not progress. All analyses were adjusted for age, gender, BMI,
knee injury, laxity, and extensor strength.
Results: 3306 knees in 1951 participants (age 61, 58% women, BMI 30)
did not have radiographic OA at baseline. Of these, 206 knees (6.2%)
developed OA over the 30 months. Varus (vs. neutral) malalignment (adj.
OR 1.49, 95% CI 1.06, 2.09) but not valgus malalignment (adj. OR 0.87,
95% CI 0.53, 1.42) was associated with incident OA. As a continuous
variable, malalignment severity (ignoring varus or valgus direction) was
associated with an increase in the odds of incident OA approaching signif-
icance (adj. OR 1.07 per 1º increase in malalignment, 95% CI 0.98, 1.16);
greater varus severity (excluding valgus knees, adj. OR 1.11/1º, 95% CI
1.01, 1.21) but not greater valgus severity was associated with incident
OA. 1491 knees in 1082 participants (age 64, BMI 32, 62% women) had
radiographic OA at baseline. Varus malalignment was associated with a
greater risk of medial OA progression (adj. OR 5.16, 95% CI 3.90, 6.84)
and valgus with a greater risk of lateral OA progression. Varus severity
(adj. OR 1.30/1º, 95% CI 1.24, 1.36) and valgus severity (adj. OR 1.56/1º,
95% CI 1.46, 1.68) were associated with medial and lateral compartment
progression, respectively.
Conclusions: Varus and valgus malalignment each increased the risk of
knee OA progression in the expected compartment in the more vulnerable
milieu of the diseased knee. Varus but not valgus malalignment increased
the risk of incident tibiofemoral OA, in keeping with evidence from biome-
chanical studies that forces are distributed more equitably between the
tibiofemoral compartments in valgus than in varus knees.
349 DIFFERENCES IN VARUS AND VALGUS THRUST BETWEEN
AFRICAN-AMERICANS AND CAUCASIANS: DATA FROM THE
OSTEOARTHRITIS INITIATIVE (OAI)
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Purpose: The presence of a gait-observed varus thrust was associated
with a four-fold increase in the risk of medial knee OA progression.
Although valgus thrust is believed to be less common than varus thrust,
the prevalence of each is uncertain. Identiﬁcation of racial differences in
risk factors may help explain variations in the pattern of involvement and
natural history of knee OA. We examined whether varus and valgus thrust
prevalence differs between African-Americans (AA) and Caucasians (C)
and if any difference is independent of potential confounders.
Methods: These data are from the OAI public use data set (0.2.1 and
1.1.2) and from an NIH-funded ancillary study. OAI participants all have
or are at higher risk for symptomatic knee OA. All participants were
assessed at the 12-month visit for varus and valgus thrust presence
by gait observation; trained examiners also recorded their conﬁdence
in their report. We used logistic regression with GEE in the analysis of
two models, i.e. one for varus thrust presence and one for valgus thrust,
vs. knees with no thrust, to estimate the effect of race, adjusting for age,
gender, BMI, knee injury, knee surgery, radiographic OA severity, extensor
strength, and static alignment (by exam, using a long-arm goniometer).
Results: In this data release, there were 2154 participants who were
either AA (222, age 60, BMI 31, 71% women) or C (1932, age 63, BMI 28,
62% women). Varus thrust was present in 34% of AA (19% if presence
required high examiner conﬁdence, HEC) and 39% of C (29%, HEC).
Valgus thrust was present in 17% of AA (9%, HEC) and 8% of C (4%,
HEC). As in the Table, AA participants had a reduced likelihood of varus
thrust and a greater risk of valgus thrust, adjusting for all other factors in
the table. Sensitivity analyses that repeated the modeling (1) using the
